[1] Huang et al. [2005] presented several interesting simulation results on fluid motion in complex fractures and across fracture intersections based on the volume of fluid (VOF) method. In their test of the numerical method, the authors simulated a droplet sliding between two parallel plates (representing a fracture) to evaluate their dynamic contact angle model. The comparison of VOF calculations of droplet velocity (V) versus droplet length (L) with analytical expression presented by Dragila and Weisbrod [2003] was unsatisfactory [see Huang et al., 2005, Figure 4 ]. The analytical expression for steady travel of a discrete liquid bridge (or droplet) in unsaturated fractures presented by Dragila and Weisbrod [2003] is
where V is the steady droplet sliding velocity, h is fluid viscosity, L is droplet length, b is fracture aperture, s is surface tension, r is fluid density, g is gravity, and q r and q a are the receding and advancing contact angles, respectively. Note that in (1), b/(2 cos q a ) and b/(2 cos q r ) denote radii of curvature of the advancing and receding menisci, respectively. The large deviations between the two calculations were attributed to simplifications made in the derivation of the analytical expression, in particular ignoring loss of mass to a trailing film. The objective of this comment is to reconcile these two calculations and clarify the origins of the discrepancy. Our analysis is based on a solution to analogous problem of slug flow through capillaries presented by Bico and Quéré [2001] and extended to flow in fractures and porous media by Or and Ghezzehei [2006] .
[2] The discrepancy can be traced to two features of droplet flow within confined spaces. First, the contact angle a flowing fluid forms with solid substrate not only depends on whether the contact line is advancing or receding but also on the velocity of the contact line. Huang et al. [2005] , citing unavailability of dynamic contact angle information in subsurface applications, represented the contact lines using a three contact angle model with an advancing contact angle, a receding contact angle, and an equilibrium contact angle. Because the dynamic contact angle reflects interplay between viscosity, surface tension, and velocity, it is often expressed as a function of the capillary number Ca = hV/s [Bico and Quéré, 2001] . Specifically, the advancing contact angle is related to the velocity of the contact line by Hoffman-Tanner law [Hoffman, 1975; Tanner, 1979] 
, with a a numerical constant of the order of 4 -5. Moreover, for small q, cos q can be represented by only the first two terms of a series expansion cos q % 1 À q 
[6] Equation (2) can be further simplified using the maximum velocity V o given in (3) and a characteristic length
Excellent match between (4) and the VOF simulations of Huang et al. [2005] was obtained using b = 12 ± 1 (see Figure 1) , which corresponds to molecular sizes of 10 -1000 Å .
[7] In conclusion, the analytical solution presented by Dragila and Weisbrod [2003] is correct provided that the dynamic contact angle and effect of the trailing film are appropriately linked with the velocity (e.g., as proposed by Bico and Quéré [2001] and presented herein). The deviation from Poiseuille law is mainly due to the advancing dynamic contact angle, and the correction due to the trailing film represents only 30% of the contact angle correction [Bico and Quéré, 2001] . Finally, the results confirm that the three contact angle model used in the VOF solution of Huang et al. [2005] is generally correct, and points to the need to include a more general treatment into the VOF model along the lines presented in this comment. Figure 1 . Comparison of the steady state sliding velocity for different droplet lengths predicted by VOF method [Huang et al., 2005] , analytical solution Dragila and Weisbrod [2003] given in equation (1), and analytical solution adjusted for effects of dynamic contact angle and trailing film (this comment) equation (4).
